This project evaluates chalcogels and other chalcogenide based materials as potential selective capture agents and as waste forms for iodine and for the capture of Cs, Sr and Co ions. The planned experiments focus on chemistries (for example Zn, Mo, W, Fe, Ni) and building blocks (for example [Sn2S6]4-, [Mo,W]S42-, etc.) to create tailor-made chalcogels for selective capture of iodine and in order to determine the most effective material system. Also investigated are crystalline metal sulfide frameworks with ion-exchange properties designed specifically to capture Cs, Sr and Co radionuclide ions. We propose several approaches designed to produce functionalized materials tailored towards high selectivity for iodine and Cs, Sr and Co ions: 1) chalcogels with polarizable surfaces: physisorption of I2; 2) oxidative coupling of terminal Q atoms in chalcogels to form Q-Q bonds (Q = S, Se); 3) reaction of I2 with low oxidation state metals in chalcogels; and 4)crystalline metal sulfides as selective ion exchangers for Cs, Sr and Co removal; 5) conversion of the final products into glasses with the aim of developing systems with high chemical durability that can produce stable waste forms.
